Understanding the intentional relations in others' actions is critical to human social life. Origins of this knowledge exist in the first year and are a function of both acting as an intentional agent and observing movement cues in actions. We explore a new mechanism we believe plays an important role in infants' understanding of new actions: comparison. We examine how the opportunity to compare a familiar action with a novel, tool use action helps 7-and 10-month-old infants extract and imitate the goal of a tool use action. Infants given the chance to compare their own reach for a toy with an experimenter's reach using a claw later imitated the goal of an experimenter's tool use action. Infants who engaged with the claw, were familiarized with the claw's causal properties, or learned the associations between claw and toys (but did not align their reaches with the claw's) did not imitate. Further, active participation in the familiar action to be compared was more beneficial than observing a familiar and novel action aligned for 10-month-olds. Infants' ability to extract the goal-relation of a novel action through comparison with a familiar action could have a broad impact on the development of action knowledge and social learning more generally.
a b s t r a c t
Understanding the intentional relations in others' actions is critical to human social life. Origins of this knowledge exist in the first year and are a function of both acting as an intentional agent and observing movement cues in actions. We explore a new mechanism we believe plays an important role in infants' understanding of new actions: comparison. We examine how the opportunity to compare a familiar action with a novel, tool use action helps 7-and 10-month-old infants extract and imitate the goal of a tool use action. Infants given the chance to compare their own reach for a toy with an experimenter's reach using a claw later imitated the goal of an experimenter's tool use action. Infants who engaged with the claw, were familiarized with the claw's causal properties, or learned the associations between claw and toys (but did not align their reaches with the claw's) did not imitate. Further, active participation in the familiar action to be compared was more beneficial than observing a familiar and novel action aligned for 10-month-olds. Infants' ability to extract the goal-relation of a novel action through comparison with a familiar action could have a broad impact on the development of action knowledge and social learning more generally.
Ó 2011 Elsevier B.V. All rights reserved.
Introduction
When we see a child running towards her mother, a clerk reaching for a book on a shelf, or a gardener cutting a branch with pruning sheers, we automatically view these events not as purely physical movements through space, but as actions directed at and structured by goals. This perception of others' actions in terms of intentional relations is fundamental to human social life and foundational for cognitive, linguistic, and social development (Barresi & Moore, 1996) .
The ability to discern intentional relations emerges early in life. By 3-6 months of age, infants show selective attention to the goal structure of action. For example, when viewing goal-directed actions, such as reaching for an object, in looking time experiments, infants attend more to changes in goals than changes in physical movements (e.g., Biro & Leslie, 2007; Luo & Johnson, 2009; Sommerville, Woodward, & Needham, 2005; Woodward, 1998; Woodward, Sommerville, Gerson, Henderson, & Buresh, 2009) . By the second half of the first year, this sensitivity to action goals is evident in infants' overt responses to others' actions. To illustrate, Hamlin and colleagues (Hamlin, Hallinan, & Woodward, 2008) showed 7-month-olds events in which an adult acted on one of two objects. When infants were given the opportunity to choose between the two objects, they systematically chose the adult's prior goal when the experimenter acted in a clearly intentional manner. In control conditions, Hamlin and colleagues demonstrated that infants' tendency to choose the adult's prior goal did not result from the way that the observed actions entrained infants' attention. Infants attended to the experimenter's toy choice both when the experimenter grasped the object and when she acted on the object in an unusual or unfamiliar manner (e.g., touching the toy with the back of her hand); they only imitated, however, when the experimenter's action was interpretable as goal-directed (i.e., when she grasped). Thus, 7-
